Background: Approximately 15 million babies were born preterm worldwide in 2010 and in England in 2014 there were 52 249 preterm births. Preterm babies are at increased risk of poor outcomes and this can put enormous strain on the family.
INTRODUCTION
Data from the Office of National Statistics (ONS) indicate that delivery at <37 weeks' gestation occurred in 7.5% of births in England and Wales in 2014, and at <32 weeks' gestation in 1.2% of births, with a total of 52 249 babies born preterm in England. 1 Worldwide in 2010, it is estimated that ∼15 million babies were born preterm and more than 1 million died as a direct result of their prematurity. 2 Babies born preterm are at increased risk of a range of poor outcomes including respiratory distress syndrome, necrotising enterocolitis and neonatal sepsis. 2 3 In the long-term, they are more likely to experience motor and sensory impairment, delay in cognitive development and behavioural problems than babies born at term. 3 Some studies have found that specialist programmes improve outcomes 4 although the evidence is mixed. 5 
Strengths and limitations of this study
▪ This is a large population-based study using a sample of births in England for which the responses were generally well completed with a low proportion of missing data (generally <3%). ▪ The proportion of babies born preterm is close to that of the England and Wales population for the same year. ▪ A limitation of the study is the response rate of 47%, which is common with surveys of women who have recently given birth, with some underrepresentation of women who were young, unmarried, living in deprived areas and women born outside the UK. ▪ The items relating to antenatal and postnatal health were based on a symptom checklist, however, the Edinburgh Postnatal Depression Scale as a standard measure was also used. ▪ All data were collected at 3 months post-partum, and this cross-sectional survey design means it is difficult to attribute causality to the observed associations. Potential recall bias should be considered, as the women who experienced a preterm birth may examine their care more critically. However, for key variables there is good evidence for effective recall of salient events around childbirth.
A preterm birth can put enormous strain on the family, particularly if the baby is seriously ill. 6 7 The neonatal unit is an unfamiliar environment in which parents can feel lost and frustrated. 6 The effects of a preterm birth on parental stress are exacerbated by caesarean section and by either no or limited contact with their baby soon after birth. 6 In studies largely based on single sites/hospitals the risk of anxiety, depression, posttraumatic stress disorder (PTSD) and poorer overall wellbeing have been documented as significantly increased in parents of preterm babies, with these ill effects reported to persist for a considerable time especially following very preterm birth. 6 8-13 Qualitative research in this area using focus groups of parents and health professionals identified the themes of 'shattered expectations', 'helplessness and horror', 'the infant's precarious health', 'prolonged uncertainty' and the need to foster 'adaptation to the birth and care of a preterm infant'. 3 They focused on the impact of altered parental roles and the importance of health professionals encouraging breastfeeding, early physical contact (kangaroo care) and family-centred practices to restore parental agency and facilitate the reconstruction of parental roles. 3 The present study aimed to test the hypothesis that giving birth preterm adversely affects maternal mood and well-being, and influences women's feelings and perceptions of their baby.
METHODS
This study used data collected as part of a national survey of women's experiences of maternity care in England.
14 The survey, in the form of a self-completion postal questionnaire, was sent to 10 000 women randomly selected from birth registrations by the Office for National Statistics (ONS) in January 2014. Women who were aged <16 years, and those whose baby had died, were excluded. The questionnaire asked about care during pregnancy, labour and birth and the postnatal period, about sociodemographic characteristics, and neonatal care if applicable. It was sent when the baby was 12 weeks of age with tailored reminders sent to nonrespondents after 2 weeks, 6 weeks and 10 weeks following the initial questionnaire. Further details of the survey are given in the survey report. 14 Women reported gestational age at delivery which, after exclusion of anomalous values (10 in total), was aggregated into three groups: very preterm babies <32 weeks, preterm babies 32-36 weeks and term babies of 37 or more weeks' gestation (including post-term).
Women were asked about their own health and wellbeing in the postnatal period using the Edinburgh Postnatal Depression Scale (EPDS) 3 months after the birth, and also completed a checklist of 13 symptoms that could have been experienced at 10 days, 1 month and 3 months postnatally. The checklist items included anxiety, depression, fatigue and symptoms of PTSD including sleep problems not related to the baby, flashbacks to the labour or birth, and difficulties in concentrating. These had been used in previous National Maternity Surveys 14 and were selected for analysis based on the literature suggesting such adverse effects may occur following preterm birth. 6 8-13 With regard to early contact and the development of the mother-infant relationship, women were asked whether they had been able to hold their baby, have skin-to-skin contact and breastfeed soon after birth, and when they first felt that their baby really belonged to them with six answer options ranging from 'during pregnancy' to 'not quite yet'. They were also asked about their perceptions of their baby currently (at around 3 months) using a predefined checklist of 16 adjectives of which half were positive and half negative, and whether they felt that their baby was more or less difficult than average. 15 Women were also asked about their postnatal care and whether they had used a range of possible sources of support, advice or information, such as a parent support group, a drop-in clinic or a parenting website. In the UK women are likely to see a midwife in the immediate postpartum period and may receive home visits. Following this, care is then the responsibility of an area-based health visitor, a health professional (commonly a nurse or midwife) who focuses on infant and to some extent maternal health in the early years. Preterm infants are likely to have specialist paediatric follow-up.
The association between preterm birth and maternal mental health was assessed first in univariate analysis comparing the three gestational age groups using χ 2 , second using logistic regression to estimate ORs, with the various health outcomes analysed in turn as the dependent variable. Where health outcomes were significant in univariate analysis, they were entered into the logistic regression.
ORs were adjusted for confounding by parity, maternal age, black or minority ethnic group (BME) and index of multiple deprivation. It was hypothesised that women with a pre-existing health problem or pregnancy-related complication may have been better prepared for a preterm birth and therefore this group was analysed separately. All analyses were carried out in Stata (V.13.1), using the 5% level to determine statistical significance. Return of the questionnaire was taken as informed consent.
RESULTS
In total, 4578 women returned completed questionnaires representing a 47% response rate (after exclusion of undeliverable questionnaires from the denominator). Questionnaires were returned at (mean and median) 15 weeks postpartum. Younger, unmarried women, those living in deprived areas and women who were born outside the UK were significantly less likely to respond to the survey (χ 2 p<0.05). Nevertheless, 16% of the respondents were from BME groups, 24% were born outside the UK and 13% did not have a partner at the time of the survey. Gestational age at birth was reported by 4461 women (97.4%). Of these, 42 (0.9%) delivered very preterm (<32 weeks), 243 (5.5%) moderately preterm (32-36 weeks) and 4176 (93.6%) were term deliveries (37 or more weeks' gestation). The sociodemographic characteristics of the three groups are shown in table 1. Overall, there was no significant difference between the groups by index of multiple deprivation, single motherhood or ethnicity, but very preterm babies were significantly more likely to be born to women who were primiparous and those who had left full-time education aged <17 years. No clinical or medical record data were available in this survey-based study, including information on the ultrasound (US) methods used to estimate gestational age, however, almost all women in the study sample reported having first trimester US scans (95%) and later anomaly scans (99%). As would be expected, prematurity was highly associated with both birthweight and multiplicity of birth. Similarly, there was a strong inverse correlation between gestational age at birth and admission to, and duration of stay, in a neonatal unit. Two-thirds of mothers of very preterm babies stayed in the hospital following their own discharge to be with their baby.
Mothers of preterm and very preterm babies were significantly less likely to have a normal vaginal delivery and more likely to have both planned and unplanned caesarean births. They were also significantly less likely to be able to hold, have skin-to-skin contact and breastfeed soon after birth compared to mothers of term babies (table 1). In the majority of cases this was because of the baby's condition, although in some cases the mother was too unwell and in a few cases it was not offered (data not shown).
Mothers of preterm (but not very preterm) babies were significantly more likely to have long-term health problems (such as diabetes or epilepsy) complicating the pregnancy (table 2) . Mothers of both preterm and very preterm babies were also significantly more likely to have pregnancy-specific problems (such as hypertension or placental problems). There was no significant difference in the proportion of women who felt well in the first few days after giving birth or at the time of the survey (about 3 months), but very preterm babies were substantially more likely to still have health problems at the time of the survey. The specific problems that were reported by mothers varied by time period (table 2) . At 10 days, there was a significantly higher rate of anxiety in mothers with the most preterm infants, compared to higher gestational age groups. A similar pattern was observed at 1 month and 3 months, although the difference was no longer statistically significant. Overall 11.5% of women experienced depressive symptoms, however, a marked gradient was observed across the gestational age groups in the proportion of women who experienced symptoms of depression as indicated by the EPDS score at 3 months (18.4% of mothers of very preterm babies, 13.6% of the moderately preterm and 11.5% of mothers of term babies). The association was not statistically significant at the 5% level, but given the small numbers in these groups, statistical significance should be interpreted with caution. This pattern was not apparent in self-reported depression at 1 and 3 months, although rates were substantially lower.
At 1 month mothers of both preterm and very preterm babies reported more fatigue, and at 3 months flash-backs and fatigue were significantly more common in mothers of very preterm babies. It appears that flashbacks (a PTSD-type symptom) are more persistent in mothers of preterm babies.
The proportion of mothers reporting flashbacks declined in all the gestational age groups over the first 3 months of their baby's life. However, this reduction was slower in the most preterm group, so that by 3 months postpartum there was a significant difference in the proportion of women who still experienced them. Mothers' reports of their feelings about their baby are shown in table 3. There was a significant difference in when mothers of preterm and very preterm babies felt their baby really belonged to them with 5% of mothers of very preterm babies responding 'not quite yet' in relation to their babies who were just over 3 months old, compared to 0.6% of mothers of term babies. Mothers of preterm and very preterm babies also used fewer positive adjectives to describe their baby at this time, such as 'happy' and 'responsive', and mothers of very preterm babies used more negative adjectives about their baby, such as 'demanding' and 'grizzly'. Similarly, they were substantially more likely to consider their baby 'more difficult than average' (table 3) . However, women who had depressive symptoms at this time (EPDS score >11) were significantly more likely to have more negative perceptions of their baby ( p<0.01).
Women also reported on their postnatal care following hospital discharge (table 4). Mothers of very preterm babies were significantly less likely to be visited at home by a midwife or have phone contact, generally because their baby was still in hospital. When they did see a midwife, women had somewhat less confidence and trust in them and would not have wanted to see them more frequently. Mothers of both preterm and very preterm babies were less likely to use all types of postnatal support, significantly so with respect to drop-in clinics, peer support and parenting websites (table 4) . Table 5 shows the results of logistic regression on maternal health. After adjustment for parity, maternal age, BME group and index of multiple deprivation, postpartum mothers of very preterm babies were significantly more likely to suffer from anxiety at 10 days, fatigue and flash-backs at 3 months and at 3 months feel that their baby belonged to them only recently or not quite yet, and that their baby was more difficult than average. Mothers of preterm babies born at 32-36 weeks did not have a statistically significant increase in any adverse outcomes. Analyses of data on women who had health problems or pregnancy complications produced very similar findings (table 5) although the CIs were wider due to a smaller sample size.
When early interaction with the baby was included in the model (as binary Yes/No variables), holding and skin-to-skin contact were protective against anxiety, flashbacks and negative feelings about the baby but prematurity was no longer significantly associated with the outcome (data not shown). This suggests that prematurity and early interaction are highly associated; early interaction is only possible if the baby is not too unwell and not too preterm.
DISCUSSION
Pregnancy and childbirth are major life events with a potential to impact substantially on women's health and well-being. Preterm birth, with the complex associated events and experiences, contrasts markedly with birth at term and presents a challenge to parents in terms of immediate response and the longer term. 16 17 This study suggests that mothers of preterm and very preterm babies have more health problems both antenatally and during the early postnatal months, including significantly more anxiety, fatigue and flashbacks. The prevalence of depression based on EPDS score also appears higher in mothers of the most preterm babies (18.5% (95% CI: 8.9% to 34.1%)), compared to term (11.3% (10.3% to 12.3%)); although small numbers mean this finding must be interpreted with caution it is consistent with our other findings. The overall prevalence of depressive symptoms as assessed by EPDS was 11.5%, which is in line with what would be expected for the population and is similar to that reported in a large cohort 8 weeks and 8 months after birth using >12 cut-off. 18 19 However, self-reported depression in this study using a checklist was much lower and no trend was discernible across the gestational age groups. This difference between the measures may reflect mothers' perceptions of their own well-being; perhaps with low expectations of how they should be feeling at 3 months postpartum they to do not perceive their feelings to be abnormal or worthy of the label 'depression', and yet the symptoms captured by the EPDS suggest that they may be experiencing marked low mood.
Mothers of preterm babies have less early contact with their baby, as might have been expected and report substantially less positive feelings towards their baby in the early months. Their feelings that their baby was more difficult than average and their greater use of negative adjectives to describe their baby may reflect the fact that preterm babies tend to be more difficult to handle and interact with early on and that some still had health problems at the time of the survey. 20 21 The findings for this population agree with those reported in a study of 420 mothers of babies admitted to neonatal units. 22 Also using an adjective checklist, mothers' perceptions of their baby were more negative if the baby was born at earlier gestations or required ventilatory support. Relationship building between parents and babies can take time and is not straightforward in the context of adversity that commonly includes separation and concern about future developmental outcomes. 23 24 It may be that women's more negative appraisal of their baby following preterm birth and in many instances an anxious pregnancy, affected the way they felt about their baby and adjusted to the developing parent-infant relationship. Some may have delayed their feelings of attachment in the sense of the baby 'belonging', and this psychological process and differences in investment, as well as real practical difficulties may be reflected in their responses and the significant association between such negative feelings and depression. However, further longitudinal prospective research would be required to explore these issues and possible causal mechanisms and pathways.
In the postnatal period, the women were less likely to see a community midwife, because of not being at home, and less likely to feel confidence and trust in that person, possibly because of the precarious health of the infant and having built up trust and reliance on the staff of the neonatal unit. A potentially important finding was that after discharge home mothers of preterm babies made significantly less use of the various support options available, such as drop-in clinics and online support. Possible explanations for this may relate to the infant's health, the mothers' feeling that a general drop-in clinic was not appropriate, they may still be receiving support from the hospital, the baby's time in special care is likely to have delayed the introduction to such groups, or the mother's own lack of postnatal wellbeing or confidence may be a barrier. This study benefited from being a large, populationbased sample and the questions were generally well completed with a low percentage of missing data (generally <3%). As all questionnaires were mailed out at the same time following the birth irrespective of gestation (not corrected age), the potentially wide range of time since birth was avoided. However, a limitation of the study is the response rate of 47%, which is common with surveys of such women. 25 26 There was significant underrepresentation of women who were young, unmarried, living in deprived areas and women born outside the UK, potentially resulting in bias. Nevertheless, the proportion of babies born very preterm, 0.9%, matched closely to that of the England and Wales population at 1.2%
1 and was only a slight underestimate for preterm birth at 5.5% compared to 6.3% in the England and Wales population. 1 In absolute terms, there are relatively few mothers in the preterm birth groups and resultant low power means that findings must be interpreted with caution. The cross-sectional survey design necessitated data collection at 3 months postpartum and it is thus difficult to attribute causality to the findings. For example, mothers of difficult babies are more likely to become depressed but also depressed mothers are more likely to describe their child as difficult. 13 27 Although causality cannot be inferred from cross-sectional studies, the fact that preterm birth precedes postnatal outcomes lends weight to our interpretation that preterm birth does affect how women feel and how they perceive their babies. However, recall bias may have led to women who had experienced a preterm birth examining their care more critically than other women and data could not be checked against independent medical records. However, key measures such as the EPDS and perceptions of their infant were reported at the same time as the survey return and recall of earlier salient events around childbirth, such as gestational age, is generally good. [28] [29] [30] Over 95% of women had a dating scan in early pregnancy so their reports of gestational age are likely to be reasonably accurate. A further limitation was that the items relating to antenatal and postnatal health were based on a symptom checklist rather than validated measures, however, the EPDS as a standard measure was also used in collecting data on maternal well-being. The findings of this study in relation to the mother being able to hold, have skin-to-skin contact with and breastfeed her baby soon after birth are consistent with those of other studies 6 in that mothers of preterm babies were generally less able to interact with their baby soon after birth due to the health of their newborn at that time. The adverse effects on maternal health and feelings of attachment or connectedness with her baby are also consistent with other studies 6 8 10 23 31 and are likely to relate to the loss of parenting role while the baby is in the neonatal unit.
Unsurprisingly, women with health-related and pregnancy-related problems were significantly more likely to have a preterm birth. It might have been expected that these women would have been better prepared for the experience than women who delivered early unexpectedly. However, maternal postnatal health in these groups was as similarly badly affected by a preterm birth as other groups.
While mothers with preterm infants made less use of routinely available postnatal services and support than other women, follow-up of preterm mothers as well as babies, at least in the short term, could be an area where after preterm birth targeted family-focused services would be appropriate and could contribute to improvements in maternal well-being.
CONCLUSIONS
This study has shown that women who experience a preterm birth are at increased risk of ill-health and negative feelings about their baby in the early months with their baby. They make less use of postnatal services and support than other women and this may be an area where specialist services would be appropriate.
